Abstract: In this paper, the finite-time stability (FTS) of linear continuous time-delay systems is studied. By using suitable Lyapunov-like function and Jensen's and Coppel's inequality, a FTS condition is derived as a set of algebraic inequalities. The comparison of this method with some previous one is done and it has been showed that the numerical computation is reduced.
Introduction
Asymptotic stability, BIBO stability and other classical stability concepts deal with systems operating over an infinite time interval. However, in many practical cases, larger values of the state variables are not allowable in the specified (finite) time interval. Then, instead of asymptotic stability, it is preferable to use the stability defined over a finite time interval, i.e. finite-time stability (FTS) . A system will be FTS if its state does not exceed some previously defined limit, for a given time interval. This concept stability dates back to the 1950s [1] [2] [3] . In references [4] [5] [6] [7] [8] [9] [10] [11] some controllers are proposed such that the feedback system is FTS.
Many technical systems, such as pneumatic, hydraulic and electric systems, as well as process systems in the chemical industry, possess time-delay. The stability analysis of time-delay systems is more complex because the time-delay impairs the system stability. Similar to the non-delay systems, we can define FTS for time-delay systems. In references [12] [13] [14] [15] [16] [17] [18] , some basic results on FTS are derived. These results are conservative, because they use the inequalities based on the norm of state vector. Recently, using new boundary technique based on the vector and matrix inequality, integral or no integral type, some less conservative results are obtained [19] [20] [21] [22] .
This article considers a novel delay-dependent FTS sufficient condition of linear continuous time-delay systems. The combination of Lyapunov-like approach and two algebraic inequalities (Jensen's integral inequality and Coppel's inequality) is used to solve this stability problem. The condition is expressed in the form of a set of algebraic inequality.
Notation.
n  and nm   denote the n-dimensional Euclidean space and set of all nm  real matrices. 0 X  means that X is real positive definite symmetric matrix; XY  is equivalent to 0
is matrix measure of matrix X .
Preliminaries and Problem Formulation
Consider the following linear time-delay system:
with a initial conditions: 
Main Result
In this section Lyapunov-like approach will be used in order to find sufficient delay dependent FTS conditions of the time-delay system (1). The following lemma, that is necessary for the design of Lyapunov-like function, is developed. We note that the new result is based on the result given in [23] . 
where   yt is vector which is defined by: 
with initial condition: 
Proof. From (8), follows:
First derivative of the integral term (16) we get: (17) or rearranging:
Using the following identity:
one can finally have:
Employing (11), we have:
Finally, (14) becomes:
and, after some simple manipulations, follows:
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By the virtue of (10), one can get: 
that is:
as well as:
and finally:
Acta
what completes the proof.
Previously derived result will be used to obtain the following stability condition. 
Using Jensen's inequality (4), we get:
Introducing the general solution of (10), given with:
and by substituting (43) into (42), the following inequalities are obtained: 
or:
or finally:
Based on (8)- (9), we have:
Finite
Let us find the right second term in inequality (52). By using the inequality (7) for 0 pI    and by virtue of (31) and (43), one can find: 
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or: Based on the initial response of the system (60), for following value of the parameter q can be adopted so (31) is valid: 0.9 q  . Table 1 using various methods: [17] , [18] , [21] and Theorem 1 (this paper). The actual values of parameter T , a T , are estimated from the norm of state vector and shown in Table 1 . Table 1 also lists the corresponding values of the parameter  . Table 1 , it follows that Theorem 1 gives significantly better results than [17] and [18] , but slightly poor results than [21] and [22] . However, unlike [21] and [22] , which use LMI, Theorem 1 is based on algebraic inequalities, which can be solved without using appropriate optimization methods. Thus, compared to [21] and [22] , the computational complexity of the presented stability criterion is significantly reduced. 
Conclusion
This paper considers FTS of linear continuous time-delay systems. The combination of Lyapunov-like approach and two algebraic inequalities (Jensen's and Coppel's inequality) is used. The new sufficient, delay-dependent FTS criterion with algebraic inequality has been derived. The obtained result reduces the numerical computation.
